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SUMMARY 


This fifth quarter year of the Space Fabrication Demonstration 
System (SFDS) program include^ the completion of assembly of the 
beam builder and its first automatic production of a truss! on May 1», 
1978. During this quarter ve also successfully tested a four-bay, 
hand-assembled, roll-formed members truss to ultimate load on May 5 , 
1978. Details associated with these achievements are included in 
the enclosures. Ibis report, supplemented by our previous monthly 
progresslletters, references (a) and (b), constitutes our fifth quar- 
terly report. 

During the next monthly reporting period, ve anticipate complet- 
ing subsystem debugging and establishing the operating parameters for 
the beam builder. Ho major problems are anticipated at this time. 
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The weekly telcon review continues to provide an excellent 
information base for problem resolutions as they occur. These 
and the periodic meetings of NASA-MSFC and Grumnan program per- 
sonnel have assisted in keeping the program progressing smoothly. 

DISCUSSION 

WBS 1.1 PROGRAM MANAGEMENT 

Program progress, in percent completion, where applicable, 
is shown in Figure 1, SFD6 Master Program Schedule. Continued 
detailed review of tasks committed versus tasks completed has 
help to maintain the SFB6 schedule. 

WBS 1.2 DESIGN and DEVELOPMENT 

1.2.1 Structural Member Development 

The test of the structural test truss to ultimate load in 
compression was successfully completed during this quarter. The 
truss failed at a compression load of 1507 pounds, which is about 
115 percent of the theoretical ultimate load. The test and its 
results are detailed in Enclosure (l). 

No further effort in this development area will be conducted 
under the present contract. 

1.2.2 Fabrication Facility Design 

Detail design of the fabrication facility (beam builder) was 
completed during this quarter. Design efforts associated with 
subsystem debugging are described in detail in Enclosure (2) , 

WBS 1.3 FABRICATION and ASSEMBLY 

1.3.1 Detailed Parts 

Fabrication of all detailed parts for the beam builder 
were completed during this quarter. No further beam builder 
detailed parts fabrication will take place under the present 
contract. 

1.3.2 Assembly 

Assembly of the beam builder was completed during this 
quarter. Only such efforts for subsystems debugging and proper 
beam builder operation which require disassembly and reassembly 
will be conducted during the remainder of this contract. 

The beam builder assembly is described in greater detail in 
Enclosure (2). 
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MBS 1.4 TEST 

1.4.1 Fabrication" Facility Test 

Testing of the fabrication facility (beam builder) was ini- 
tiated during this quarter. Numerous one-bay truss specimens 
were produced during this effort to demonstrate subsystem opera- 
tion and detect beam builder problem areas. No significant prob- 
lems were found. The machine operates veil. Further detail is 
included in Enclosure (2). 

1.4.2 Structural Element Test 

It is anticipated that the quality assurance, structured 
test and demonstration trusses will be produced during the next 
quarterly program period. 

WBS 1.5 FLIGHT DEMONSTRATION PLAN 

Effort associated with the final SFDS Flight Demonstration 
Plan has continued during this reporting period. Submittal of the 
draft of this plan is anticipated about the middle of the next 
quarterly program period. It will include an eveduation of the 
suitability of the ground demonstration beam builder for space flight 
modifications required, recommendations, estimated cost and schedule. 

CONCLUSION 

The SFDS program is veil on its vay to a successful con- 
clusion vith the assembly of the beam builder and first operation 
having been done on time. 

RECOMMENDATION 

NASA-MSFC and Grunman program management personnel continue 
dose surveillance of the remaining SFDS program elements to 
assure successful program completion utilizing telcon and face- 
to-face Information interchange for problem discussion and resolu- 
tion in a timely manner. 

Should you have any questions vith regard to the above, the 
enclosures, or the program in general, please contact us. 

Very truly yours, 

GKUtAiAN AEROSPACE CORPORATION 

Valter K. Muencn 
SFDS Program Manager 

cc: Distribution: NASA-MSFC 
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W.B.S. 1.2.1. 6 STRUCTURAL MEMBER TEST 



A structural test of a one meter x six meter long specimen (four 1.5 meter bays) 
vas tested on May 5, 1978 under an axial compression load applied by an hydraulic 
cylinder and tension rod Interconnector loading fixtures at each end of the speci- 
men. The ultimate design load based on an SSPS design vith concentration ratio of 
tvo vas 1300 pounds compression. The structure failed at 1507 pounds; the failure 
mode was cap torsion/flexure Instability in Bay III vith an average load per cap 
of 502 pounds compression. 

Figure 1-1 shovs the test specimen vith the method of load application to the 
end fixtures and the three instrumented links at the upper fixture installed to 
measured induced loads. In addition the links simulate the torsion end attachments 
required vhen applying the beam to actual design configurations under development. 

The typical Instrumentation, both strain and deflection gage locations are given 
in Figure 1-2. In order to keep the total instrumentation requirements vithin 
limits the total number of strain gages vas 15^ and deflection gages 67 distributed 
as given in Table 1-1. '* 

Measured data are shown in the Appendix; these include the strains, stresses 
and deflections of all instrumentation for limit and ultimate loads. Also included 
are data measurements versus percent of applied load for typical points on the 
structure. Figures 1-3 and 1-1+ show the plots of measured stresses versus developed 
length of the cap cross section in Bay I for ultimate and limit loads respectively. 
While the curves are drawn connecting points across the corner locations, these 
extrapolations are only for identification since the local corner stresses are 
much higher, particularly on the centerline. The curve at ultimate indicates a 
high degree of torsional strain as do the deflection data. Figures 1-5 and 1-6 
show similar data for the diagonals in Bay I. The data for the battens between Bay 
I and Bay II are given in Figure 1-7. 

Using the measured data the loads in the diagonals of Bay I were estimated for 
limit and ultimate applied loads; the load at limit is -lU.6 pounds and is -22 
pounds at ultimate. A major portion of the stresses obtained from strain measure- 
ments is caused by bending and torsion induced by the load being applied eccentric- 
ally to the member through the spot welds. 

Since the horizontal component of the load in the diagonal is related to the 
forces which would be measured by the load links attached to the upper fixture, the 
strain measurements in the load links show a substantial difference betveen links 
at each applied external load level. However, if the three loads are averaged, the 
limit load is 7.8 pounds and the ultimate load is 15*7 pounds. The horizontal com- 
ponents for the upper bay diagonals give 9 pounds and 13. ^ pounds for the limit and 
ultimate loads respectively. 

Further analyses of the data are necessary in order to obtain correlation 
with techniques for analyzing the structure. These include member load definition 
as well as prediction of modes of failure considering Joint stiffnesses, member 
torsional/bending stiffnesses and initial imperfections. 
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Figura 1*2 Typical Imtrtimantatioti 
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Tabl* 1-1 Test Specimen Instrumentation (Sheet 3 of 3) 

NUMBER & LOCATION OF DEFLECTION GAGES 

| NUMBER OF 


LOCATION 


OF GAGES 


Upper Fixture 

Bay I Two Stations 

Bay II One Station (Mid) 


2 X 18 


Bay III One Station, 
One Cap Only 


Total 
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Figure 1-3 Cep Stresses Bey 1 vs Developed Flet Pattern of Cep at Ultimate Load 
1300 Pounos 
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Figure 14 Cap Stresses Bay 1 vs Developed Flat Pattern of Cap at Limit 
Load - 930 Pounds 








gjanm 


",i2t mnmBm 


INCHES 










r~r 




















a aaaaaaaaaa aaaaa a 


■■■■■■■■■■■■■•■■■■•■■■■■■■■■•■■•••a 


• ■■■•(■Ml ••IMMMI ■••■••••••! 


MiaiMBi aaaaaaaaaa aaaaaaaaaa aaaafaaaaa aaaaaaaaaa aaaaa MHanMiVi 
■iaaaaiiaaa aaaaa aaaaa aaaaa aaaaa aaaaa aaaaa aaaaa •■■■■■■■■■•■■■« aaaaaaaaaa aa< 
a ■ ■ ■ a a a ■ a a ■ • a a a a a a ■ ■ • ■ aa ■ ■ a ■ a a • aaa a a a a ■ ■ a • a a • a aa a ■ ■ ■■ a a ■ aa a ■ a a a a a ■ a ■■ ■ • • a 
■ •■■■■••••■■•■•■■•■•■■■■■■••••■■■■■■■■■■■■•••■■■•■■■■■■■■■■■■•■■•• ■ ■■■■■■! 
I •••••■• I Mill 

I 

1 

.... .......... 


■•■•■■■a 1 





:s 8 s:ssss 

i 

■■Man 

■■•■■■a _ 

• ••••■• »ar.a|.| 


... ... 

. •••» •••■! 

I aaaaai 

I 

I 

I ..... a 

I 

I lainima ••■!••••• 
mhmmmi ■ • a n ■ a a 




aaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa ■■■■■■■■■■aaaaaaaaaa I 
[aaa aaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaaaaiaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa! 


r— f M f *i aaaia a 

aaaaaaa* aaaaaaaaaa aaaaa aaaaa alaaa aaaaa aaaaa aaaaa aaaaa aaaaa aaaaa aaaai aaaaaaaaaa I 


I aaaaaaaaaa aaaaa aaaa 


I:::::::;;;;;;;; :::::::::::::::::::::::::::::::::::::::::::::......... ...... 

i 


ULTIMATE 



I 

I 

I Illllllll Hllllll 

vaiaa aaaaa aaaaa ■■■■aaaaa a aaaaaaaaaa aaaaa aaaaa I 

laaaaaa aa aaaaa aaaaa aaaaa aaaanaata aaaaa aaaaa aaaaa a aaaa aaaaa aaaaa I 




I •■■■•■■■■■ ■■■■■■. .■ .. 

• "•■■•■•■•••■•■■a- ■■■■■■■■■•■■■•* <>i 

issssiss” »”«**«: 







S8888 

::::: 


■ • aaa 


.•«■••••■■•■*.■• .aa «aa a. aaaaa* aa aaaaa. aaaa aaaaaaaaaa I 

.aaa.aiai*’ •■•fiiiaSiiii aaaaaaaai iiiiiiiififiiil 

'.,r '.aaaa aaaaa- .aaaaaa aaaaaaaaaa aaaaai aaaa aaaaaaaaaa I 
s -- aaaa - .•••••an aaaaaaaaaa aaaaai aaaa aaa " 


.... ..... .................. 

.... » 

* » • .•••’ •• 

. a a - mm aaaaaaaaaa aaaaa aaaaa aaMiTMMMHH 
•MatMaaaaaaaaaaaiMBaaMaMMaaMN. 'Ma.*«i.aaa .aaa aaaaa aaaaa aaaaaaatfaa aaaaai iaiiiiaiiiaaail 
• ■•aa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaaaai a. 'aaa u. . aaaaa aaaaa aaaaa aaaaa aaaaa aaaaa i aaaa aaaaa aaaaa I 

|: 88 s 8 : 88 : 88 s 8 s:ss:s 8 ss 8 s 8 s 88 s 8 :s 88 ::: 88 ::sa rv^s:s:: 8 :::s::s 8 s 8 ::s::: 8 SS 3 S 88333 ! aaaa *8888888881 



.« ».«.«■ .... .......... ....... ... ..... .... * 

..a...... ........... ...... ........... .............. 

li i i t — #H —I HWiW Ml— — WW — • . IINM fiaaaa aaaaa aaaaaaaaaaaaaaaaaaaaaaaaaaaaa. •■■■•■■■•* 

•••mm aaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaa aaaaa aaaaa 

iiiliiiiiiHiyyiiiiiiiiiiiilliililiilJLiiigiiiilliiiii'iiiiiliiiiiiiiiiliiiiiiiiiiHiiiiiiiii; 


888888828888 






i 


o 


APPENDIX 

STRAINS, STRESSES & DEFLECTIONS 
AT LIMIT & ULTIMATE LOADS 

CURVES OF TYPICAL MEASUREMENTS 
VERSUS PERCENT OF LOAD 

PHOTOGRAPHS 
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A-l 


c 

TYPICAL INSTRUMENTATION 
MEASUREMENTS AT 
SIGNIFICANT LOCATIONS 

1. Vertical Deflection Gages 
Upper Fixture 

DFV-1, DFV-2 , DFV-3 

2. Horizontal Deflection Gages 
Upper Fixture 

DU1-1, DU1-2, DU 3-1* DU 3-2 

3. Deflection Gages on Cap 2 Center Bay 

2D2-1 

2D2-2 

2D2-3 

2D2-14 

2D2-5 

2D2-6 

Deflection Gages on Cap i Bay I 

1D2-1A 

1D2-2A 

1D2-3A 

1D2-1+A 

1D2-5A 

1D2-6A 

5. Strain Gages Cap 2 Bay II 

2-C-3 

2-C-k 

2-C-8 

2-C-T 

2-C-9 

2-C-10 

6. Strain Gages Bay I 

Cap 2 

l-C-37 
l-C-30 
l-C-39 
1-C-^O 
1-C-Ul 
l-C-^2 


Cap 3 

l-C-61 
1— C— 62 
l-C-63 
1-C-6U 

i-c-65 

l— C— 66 


A-2 
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Cap 2 

Cap 3 

1-C-U3 

l-C-67 

1-C-4U 

1— C— 68 

1-C-U5 

l-C-69 

1-C-U6 

l-C-70 

I-C-I47 

l-C-71 

1-C-U8 

l-C-72 

Strain Gages Bay I 

Diagonal 1 

Diagonal 2 

1-D-J1 

l-D-13 

l-D-2 

1-D-lU 
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1-D-U 

l-D-16 

l-D-5 

1- 7 
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3u 1-0 

i*i 

m 

*•..'9891 

KSI 


t .4/449 

RSI 

1-C-l 

•• 1 

m 

/. 1 1*** 

*M 

9 

4 , 1 44'^ 

► 81 

l -C-2 

••r 

m 

*•. *oMi 

r?i 

m 

14.496 

► 31 

1 -C-3 


m 


r SI 

9 

8.7461 

KM 

l-C- A 

M 

m 

/. •►»»» 

i* Si 

9 

14.J-0J 

*51 

1 »C-3 

i.i. 

mm 

4. <7/1 

► 51 

9 

9.4/0? 

*51 

1 -C-fc 


m 

t . 1* 4/ 

► M 

m 

1.749*' 

R 5l 

1 -C -/ 

• ; 

m 

1 . MJ4 

r si 

9 

2.«14u 

RSl 

l-t-0 

1 M 

m 

t. . / 4 .» 4 

A S 1 

9 

6.9441 

R.SI 

1 -t-2 

' «f 

9 

'•./ «••♦• 

ASl 

m 

n.Hsav 

RSI 

1 -c- 1 * 

1* 

m 

* . «7/S 

A Si 

9 

13.1 04 

*M 

1-C-l l 

1 1 

m 

/ . *I1W»’ 

r Si 

9 

12.7.1 

RSI 

l-C- 1 2 

IV 

m 

/ .47»«». 

A Si 

m 

12. ‘04 

R5I 

1 -C- l 3 

1 .1 

mm 


A Si 

9 

11.14/ 

RSI 

1 — C — 1 9 

1 A 

m 

7 ..1*43 

AM 

9 

4.1214 

RSI 

1 -C- 1 5 

1 S 

m 

4,/4**N 

A S 1 

9 

6.1444 

* S I 

1-C-l 3 

1 •• 

9 

1.4'»* »i 

AS| 

9 

7,9.2'.* 

*M 

1-C-l/ 

i ; 

m 


A S l 

9 

3.72/1 

RSI 

1 -C- 1 « 

1 N 

m 

H,MU/h 

aSI 

9 

14.260 

RSI 

1-C-l i 

!•» 

9 

4 

*Si 

9 

9.B170 

►51 

1 • C • 2 4i 

?• 

m 

/ ,1*444 

ASi 

9 

11.542 

RSI 

1 -C-2 l 

VI 

9 

♦•.o9| 7 

ASl 

9 

19.464 

RSI 

1 -L-2^ 

Mil 

# » 

9 

!.■•»* '» 

AS 1 

9 

4.71 i* 

* s I 

l-C-23 

r • 

9 

'•."/» 

A s l 

• 

7. 4**7 

R 4 1 

1 -C-2 4 

sm 

9 


AM 

9 

12.3/4 

RSI 

l -C-23 


9 

4. l'«44 

A S 1 

9 

8.8/4/ 

RSI 

l-C-20 


9 

/. H«.'i 

AS l 

9 

4.9*77 

RSI 

1 -C-2/ 

// 

9 

4, i 4.1M 

AS I 

9 

5.744/ 

► SI 

1 -C-2® 


9 

✓,/4«4 

AM 

9 

1.244*1 

RSI 

1 - C • 2 '/ 

pi» 

9 

/.•»7/J 

ASl 

9 

1.3409 

RSI 

1 -C-3/i 

Jl 

9 

4.48*4 

ASl 

9 

7 .89*44 

R(ll 

l-C-3 1 

•If 

9 

4.4*17 

ASi 

9 

7.3289 

*51 

l-C-32 


1 931*0 94W 



CMA* 


ALAN* 


PtfUJfcCflON 


COMMENT 


M A f A 



9 


•151 

• 9.J3S2 

KS1 

l-C-33 

•135 

a 

4.1*43 

•$81 

• 7. *4*3 

RSI 

1«C»34 

.$54 

m 

6 • 8364 

•$81 

• 6.0262 

RSI 

l-C-36 


• • 

4.4pej 

•$81 

• 6.3843 

ftkl 

l-C-36 


m 

J • Am a 3 

•$81 

• 3,«*9? 

RSI 

*f«W 

15? 

m 

3. ‘>466 

•$81 

• 3.4614 

RSI 

l-C-36 

45J 

m 

i.8?lM 

•$81 

• 4.6060 

881 

l-C-39 

.^4 

m 

3.48/9 

•$51 

- 6,2/11 

RSI 

l-C-4* 

5M 

m 

2. 3637 

Ml 

• 6.44)4 

RSt 

l-C-41 

58* 

m 

A..I4IN 

Ml 

- 6.9126 

RSI 

l-C-42 

34*/ 

m 

8. /.'/8 

Ml 


RSI 

l»C«43 

$6? 

m 

A. 11(5 

Ml 

• 6, 6044 

RSI 

l-C-44 

.$30 

m 

4./83R 

Mi 

• 6.31*41 

RSI 

l-C-43 

.*/•• 

m 

4.. 16 14 

Ml 

• 6.066/ 

RSI 

l-C-4o 

Wl 

m 

3,'*639 

Ml 

• 7.6876 

RSI 

l-C-4/ 

.$/; 


4. IMrfM 

Ml 

- 7.394/ 

RSI 

l-C-40 

373 

m 

3.3868 

Ml 

- 6.6/0't 

RSI 

T-tOT 

3/4 

m 

3.2961 

Ml 

- 3,634/ 

RSI 

l-C-6** 1 

3 7 •. 

m 

4. *>946 

Ml 

- 7,824* 

RSI 

l-C-61 

17* 

m 

3. 4«43 

M 1 

• 3.648. » 

RSI 

1 -C-34 

3/7 

m 


Ml 

- Ml. A m/ 

RSI 

l-C-33 

\/M 

m 

4. 130 4 

Ml 

• 6. 432' 

RSI 

l-C-34 

3/0 

m 

I.*?)'? 

Ml 

- 3.7344 

RSI 

1 -C-39 

3N. 

m 

4.9/61 

Ml 

• S.lwl* 

RM 

l-C-bo 

33 1 

m 

•' t /6I* 7 

• 51 

• 4.4)1 ** 

RSI 

l-t-6/ 

31V 

m 

4 . *M 1 9 

1 S 1 

- 8,134/ 

RSI 

l-C-30 

.$*$ 

• 

6. t'V'l 

\ 5 l 

• 9.7/14 

RSI 

l-C-34 

U /* 

m 

6.9?»»t 

\S| 

• 9.4373 

RSI 

l-C-04 

$7 *. 

+ 

H.2"l 7 

AS| 

13.842 

RSI 

l-C-61 

$ N p* 

m 

/. M26 

* 5 l 

- 11.81/ 

RM 

l-C-02 

31*7 

m 

/. 3/«*6 

M i 

* 5«4iM/ 

RSI 

l-C-63 

O M 

m 

3./6V* 

Mi 

* 6.1*93. 

RSI 

1 — C - 6 4 

3 ho 

m 

1 .1134 

1 SI 

• 2, MO .16 

RM 

l-C-63 

3i»*' 

m 

9. *31? 

Ml 

- 3,1/7) 

RSI 

1 — C— 00 

30 1 

m 

w. *14o6 

Ml 

- 14.4/4 

RSI 

1-C-o/ 

3«V 

m 

M. i)t»4 

Mi 

- 12.8*0 

RM 

l-C-60 

U# .* 

m 

*•. 1*3? 

Ml 

- 12,66/ 

RSl 

1 — C— 64 

30 4 

m 

6. 76*4 

Ml 

- 18.919 

RSI 

l-C-74 

,U * 

m 

2. •<>/!• 

Ml 

• 6,316* 

RSI 

l-C-71 

30m 

m 

... ..It**.. 

7 51 

- 6,2094 

SSL 

l-C-7«_ 

3% / 

m 

7 • 4| y*i 

Ml 

— 1 3 . 1 8 4 

R * I 

2-C-3 

40” 

m 

6. /!>4? 

Ml 

- 18.410 

RSI 

2-C-4 

3 0 1 

m 

1 . I«/A 

Mi 

- 2.4941 

RSI 

2-C-/ 

4l*i 

m 

3. "346 

Ml 

• 3.8624 

RSI 

2-C-0 

**$ 

m 

t. '136 

Ml 

- 1,34.9 

RSI 

2-C-9 

4*V 

m 


Ml 

• 4.4931 

RM 

2-C- 1 * 

4*5 

m 

/. 4 hu? 

r SI 

- 11.132 

RM 

2-C- 1 3 

47$ 

m 

8. >/* 6 

Ml 

• 8.32/3 

RSI 

2-C- 1 0 

4 

m 

H./672V 

Ml 

- 6,/<-26M 

RSI 

2-C- 1 9 

Af** 

m 

4. 17hA 

Ml 

- 7.2‘*8< 

RSI 

2-C-28 

40 / 

• 

1.3«HlJ» 

75 1 

• 1.6V20 

RSI 

2-C- 21 

4$.* 

m 

3. *4334 

781 

• 6,6790 

RSI 

2-C-22 


IUI-OHW 


A-6 




DAM 


AH** 


PKUJtCIlON 


CUhHtNT 


41% 

• 

*.«1 

*81 

• 

1 .o.'fiw 

*91 

2-074-1 

«ll f 

• 

*, *0346 

*91 

• 

0.«t944 

*91 

2-C-73-2 

«f 1 


4.49/6 

*91 


4.1/99 

*91 

2 -C-73-3 


9HMH 



ni* 


HAX 



I./IO* *9) 

m 

*.*4760 

*91 

3.4094 *9i 


TAU 



9161 


9169 


AM 


*.22109 

*91 

3.13*0 *91 

41? 

• 

3.7431 

*91 

• 

4.2919 

*91 

2-C-/4-1 

415 

« 

2, *766 

*91 

• 

4.793* 

*91 

2-074-2 

4 1 4 


*.I41**C1** 

*91 

• 

1*4919 

RSI 

2-C-/4-3 


SOI- *H 



hi* 


H4X 



1.1307 *81 

• 

4ft 543ft 

*91 

2.2694 *91 


MU 



Mbl 


9164 


’’.i/OHOl ft*) 

4ft 

4.5*39 

*91 

7.3*93 *91 

*1* 

• 


751 

m 

7. *22/ 

*SI 

3-07 

4 lit 

• 

?.*MI 

ASi 

m 

5,9/o>. 

*61 

3-08 

41? 

• 

9. 144»? 

*S 1 

m 

3.4/24 

*M 

3-00 

41 A 

m 


AM 

m 

4.7/43 

* 8 J 

3-01 4 

41 V 

m 


AM 

m 

1.4423 

*81 

4-07 

4* 1 

m 

?.***" 

AM 

m 

4.?b4# 

46 1 

4-C-8 

4?| 

m 

1 # **MV •« 

r M 


9.243/S 

*M 

4-00 

*?: 

m 

?,/*V4 

f 5 1 

m 

4,4Hi»* 

* 8 ! 

4-C-l* 

4^.1 

m 


*5 1 

m 

*.«& 424 

*91 

1 -U-l 

4?4 

m 

4^vO| 

451 

m 

«.W4377 

*81 

1 - 0-2 


m 


AS ' 

m 

4.74/46 

*81 

1-0-3 

4*1 

m 

* # 3<l/7 

*S 1 

m 

* . 7 • 1 1 6 

*81 

l-U-4 

4?; 



45 t 


*,06*>l 1 

**1 

l-U-9 

i ? •• 



A 5 l 


M.HW4/D 

*81 

1-11-6 

4V«i 



ASI 


n. 19/31 

*81 

1 -0-7 

44 1 ’ 


* • •** 1 •* 4 

AS 1 


M.14 <• 2 

*81 

1-0-4 

•M 

m 

«* # 

*5 1 

m 

*.#•0147 

*91 

1 —H—0 

45tf 

m 

4 . M47* 

A 5 1 

m 

*.M 1/»1 

*81 

1-U-l 4 

1.1 .« 

m 

4 # *4 ? 4 1 ,1 

r 5 ' 

m 

*9 « I* *t ** r» P 

* 8 1 

1-0-11 

1.4 4 

•» 


A 5 1 

m 

d.Mj/r.0 

*SI 

1-0-12 


m 


A S 1 

m 

1.34 44 

*81 

1-0- 1 4* 

1.1* 

m 


AM 

m 


*SI 

1-11-14 

4 %4 / 

m 

«* • > 4 5 *1 ^ 

aM 

m 

1.121'< 

*S1 

l-U-13 

43? 1 

m 


a 5 l 

m 

1 ,7»»// 

K9I 

1-0-1 6 

4,4»/ 


m. *7414 

ASi 


*. 214/1 

*M 

1-0-17 

M • 



ASI 


0.10-4)3 

*81 

1-0-14 

*41 



AM 


*.7033i 

*81 

1-u-l* 

M; 


*.1 1S?*» 

A 5 1 


*.24/44 

*81 

l-u-2*i 

14 % 

m 


AM 

m 

*,061 40 

* 8 I 

1-0-21 

44 4 

• 

'4 . 4 N | *#• 

AS l 

#• 

l.l**»-- 

* ST 

t-O-22 

4 4«t 

m 

O. V4#N1 

ASI 

w* 

1.3/36 

*81 

1-0-24 

4 4# 

• 

•i # 

AM 

• 

1.902 1 

*81 

1-0-24 

14/ 

% 

IT* • 1 1 ! 1 » • 

ASI 


*,4'J/ V4 

*8! 

7-0-7 

44 M 


•4 # .»7*1 1 

A SI 


*. 1M|»0*» 

*81 

2-0-4 

4 4*1 

m 

*t»«l?4*3 

ASI 

• 

W. 221 93 

* 8 ! 

7-0-23 

IV 


*. 1 An? J 

ASI 


*.1/4 1.4 

*..J 

2-0-20 

4*1 


H # | ftW4#» 

A SI 


0.20192 

*81 

2-0-27 

4*; 


n.^443* 

ASi 


9.499/6 

*81 

2-0-28 


mioNw 





If* I A 


ALAR* 


PHU.lt Cl lUN 


COMMENT 


4** 

• 

4.M44NM 

4*1 


6.6961 1 

MJ 

2-0-29 

4*4 


•». 9.1561 

*81 


6, | 50>t4 

MI 

2-0-44 

4** 

• 

1 . »I94« 

*51 

• 

1.7091 

MSI 

2-0-31 

4*4 

a 

4.9?V»«I. 

4*1 

• 

1.MI4 

Mil 

2-0-42 

4*9 

a 

9.4747S 

*81 

• 

6.71149 

MSI 

4-0-7 

*b* 

m 


*51 

• 

4.91709 

MSI 

4-D-S 

4*v 


4.2W43'- 

4*1 


M.A74*6 

MSI 

172-6-1 

4f J 


4.44*64 

4*1 


6.7*549 

MSI 

172-6-2 

«M 

m 

4.9M4?* 

4*{ 

a 

6.1 vi'l 

MSI 

172-6-4 

4t? 

m 

•»,.'/i.24 

*51 

• 

6,|5;/4 

MSI 

172-0-4 

4b.% 

a 

M..I*|U44 

*51 

• 

M.10U1 

MSI 

172-0-5 

4*4 

• 

*,.•5462 

*51 

a 

9.16214 

MSI 

172-6-6 

4*% 


4. 27464 

*51 


6.34496 

MSI 

172-0-7 

4** 


4 • /S4*» 4 

* 81 



..MSI 

1/2-tl-R 

4*9 


6.442.1* 

*51 


6.614*6 

MSI 

172-6-9 

4*4 


6.4641* 

*81 


6. 71-47? 

MSI 

1/7-0-19 

4*u 

• 

»).6165»7 

*81 


9.4144? 

MSI 

172-0-11 

49 * 

a 

ri.^M 7 

*M 

a 

6.64476 

SSI 

1/2-H-t* 


- 

*. >4.WV 

*51 

a 

9.64565 

MSI 

177-6-14 

*r? 

a 

h.9*i462 

*Si 

a 

6.6S7v7 

MM 

172-6-14 



•*. 

*S1 


•" . 76474 

«SI 

172-H-16 

49 a 


• ’ 4 to • 

K*t 


►•.716/1 

MSI 

_l/2-0-.lP 

A J f% 

a 

A 9 1 •»**#• 

*51 

a 

6.35995 

MSI 

172-6-1/ 

»/t- 

• 

4 0 >'S4* l 

*81 

a 

m, 149/9 

MM 

1/2-6-16 

«// 


A 9 k \ /> 41 *♦» 

* 8 • 


W.56240 

MSI 

172-6-19 

«/* 


tt 9 f* ?*{! 4 

*5i 


1.1 294 

MSI 

177-6-29 




• ••✓" 


46.791 

u"/" 

TKl-l 

44i 

a 

^,/^4 



14.346 

U"7" 

TM-2 

A 4 ) 



114/4 


62,392 

U" ✓" 

THl-4 

4hJ 


»!*. 374 

\J m /* 


26.242 

U"7" 

TN1-4 

4*J 


l.'.rM 

\j*t" 


42.944 

U"7" 

f*2-l 

49 A 


1 t./t7 

u*/* 


41 » 4*1 1 

U"/" 

T42-2 

1 M »« 



i' m 9" 


24.341 

U"/" 

T97-4 

1** 


1.2/45 

994 /m 

a 

6.6*69 

0"/" 

Th?-4 

4N7 

• 

n. 7/97 

9)*9* 

a 

6, 00446 

U"/" 

T-3-1 

*I'N 


4-4. A. ,4 

V*/4 


66.396 

U"/" 

Tw4-2 

4 4U 


144. «1 

!!•/• 


169.44 

U*7" 

TN4-4 

40, • 


J >.44tl 

!•■/■ 


44.644 

U"/" 

T 44-4 


9 

9 

CONTROL STATION II 


2 


lUMiW 



* * * CONTROL STATION (1 2 2 2 

it i iacq/i space tmuss compression - manual assy (01 static 

DAVI ITS, TIMt 11130164,4?! TEST CONSTANTS! 1779 9299 4516 


LUADfti USED TMOMBMHfetLS OFFSET CALCULATED 

146,P4 { 104,00 X 4,*lto VMM X 


CHAh 


DATA 


ALARM 

PROJECTION 

COMMENT 



1263,6 

LbS 


1263. b 

LhS 

02-147 INPUT LOAD 

131 

• 

6.42310 

IN- 

m 

4,42318 

IN 

0FV1 

l 

- 

4.34360 

IN 

m 

4.34360 

In 

OF V? 

133 

- 

4.3«5*tt* 

in* 

m 

4.30216 

In 

OF V3 

1^4 


v • <14* 6<> 

IN 


4.4448H 

IN 

UU1-1 

13S 


1.13631 

IN 


4.13631 

IN 

DU 1-2 

13# 


4.IPV01 

IN 


4,44941 

IN 

DU 3-1 

137 


v , .*2*74 

IN 


4.424/4 

IN 

OH3-2 

1 3#* 


fi.tHbll 

IN 


4,46314 

16 

1 0 1 • 1 A 

13« 


4,1 439* 

IN 


4.145*4 

IN 

1 1*1-24 

1 4 \ 


*,44469 

IN 


11, 44409 

IN 

101-34 

141 


6.S6MI 

IN 


4,66414 

IN 

101-44 

1 4 0 

m 


IN 

• 

4.4*776 

IN 

1 1)1-6* 

1 43 



IN 


4,b*ij4M 

IN 

101-64 

\AA 



IN 


4,929*M 

IN 

l')2-l A 

\ A S 

- 

*,<h*656 

IN 

m 

4.4*866 

In 

1N2-2A 

\ A* 

• 

*,16*69 

IN 

m 

4.16469 

In 

11)7-34 

14/ 

m 


IN 

m 

9 , 62669 

IN 

102-44 

1 4H 


vi a 3V V 6y» 

IN 


4.3»9*0 

IN 

1 1'2-64 

1 AU 

- 

4.WMK 

IN 

m 

P.33619 

In 

1 U2-04 

IV' 


*.49o«6 

IN 


4.096»6 

16 

103-14 

IM 

- 

+ , iSWb 

IN 

• 

0,469/6 

In 

1»3-24 


V 

4.11*64 

IN 


4.11964 

In 

103-34 

1 ?>3 

m 

0.82N97 

IN 

m 

4.028*7 

In 

1 03-44 

1^4 


•1,3*114/ 

IN 


0.6» 147 

In 

103-64 

1 &* 

• 

*l , 66*42 

IN 

m 

4.56242 

In 

1 03-64 

t*f 


V. , 4?VhM 

IN 


P.P29VH 

1 6 

U'l-18 

1M« 


v ,97636 

IN 


4.67833 

IN 

1 ui -3o 

1 fic 


Id , 92 4 93 

IN 


4.9*494 

IN 

101-40 

I#** 

- 

*,|Hf3/ 

IN 

m 

4.78637 

IN 

1U1-68 



V*,9k4(.9 

IN 


4 , 98466 

IN 

101-66 



4,34J(i/ 

IN 


4.643/'/ 

IN 

IU2-18 

1^3 

- 

4.36937 

IN 

m 

4.46937 

IN 

102-28 

1 f / 

- 

*. 14396 

IN 

V* 

4,1 43V6 

IN 

1 1)2-36 

1 fi* 

- 

<•,3* 133 

IN 

m 

4.66136 

IN 

1 1)2 — 46 

1 hs- 


v , 6 1 1 4 y 

IN 


4,61149 

IN 

1U7-66 

P'7 

m 

*,63/ 19 

IN 

m 

4.63719 

IN 

102-66 

1 M« 


4, -15*74 

IN 


4.43974 

16 

103-18 

1 Ml 

- 

a « 17« 1 A 

IN 

m 

4.42813 

16 

103-28 

!/• 

• 

4.2 4*72 

IN 

m 

4.74972 

In 

103-38 

171 

• 

4,75 228 

IN 

m 

4.76228 

In 

11)3-48 

17? 


4,66418 

IN 


to. 6641 7 

IN 

1 1)3-36 

1/3 

m 

4,81»’4|f' 

IN 

m 

4.R14V4 

IN 

1 03-68 

1/4 

m 

*.14163 

IN 

m 

4.14166 

In 

201-1 

1 7 f* 

m 

4,2231tt 

IN 

m 

0.22314 

In 

201-2 


1 63S-09SW 


A-9 


CHAM 


MAI* 


17r 

f 

.'.1113*1 

IN 

177 

m 

1.4455 

IN 

17* 


l.‘*165 

IN 

1 7 # l 

• 

l.if.4 4 • 

IN 

1 ft.» 



IN 

1*1 

m 

4.‘'2*66 

IN 

1H9 


*».«*1*P/ 

AN 

1(13 


4. 82774 

IN 

1*4 

m 

*1.1706* 

IN 

18ft 


M./l 4lf 

IN 

1ft* 

• 

P.-IJMl'H 

IN 

187 


tf. 154ft? 

IN 

18ft 


*.63225 

IN 

lftQ 


*. **752*1 

IN 

I9ti 

• 

*».*655M 

IN 

1<M 


1.1717 

IN 

|0? 

- 

*•• 16*41 

IN 

1*3 


*.11127 

IN 

IM 


4.542*5 

IN 

IPft 


K.njhOt 

IN 

|Q#, 

•» 

*.46*?4 

IN 

1P7 


*.7*444 

IN 

3m ». 

• 

*•.14 4*6 

*SI 

3f t 

- 

1 .**34/ 

A S I 

3*«? 

• 

4,.^5©P 

831 

38 3 

a* 

4.*»666 

AS 1 

*8 4 

• 

12.274 

AS! 

38 !> 

• 

9.6666 

A S 1 

3nf 

- 

4.77*7 

A S 1 

•W 

• 

4.65* 0 

A S 1 

.tnk 


6.'**'64 

aSI 

3* *> 

«• 

1 ** . 94t‘ 

A S 1 

3li. 

- 

1 *> • 4 7 6 

ASI 

MJ 

- 

1*1 .,1AM 

ASI 

31 P 

• 

1 ** . 78 1 

AS 1 

313 

• 

6.2944 

ASI 

31 4 

m 

4.54/4 

A51 

31ft 

m 

6.7h6* 

ASI 

•lift 

m 

4.el '< IS 

ASI 

117 

- 

«.**•**» 

ASI 

318 

- 

14.495 

ASI 

Ipl 

* 

1«.**5*- 

ASI 

3p v* 

• 

P.4717 

AS! 

37 1 

• 

4 .0 J«i4 

KS1 

3P? 

• 

1 . 7 1* 7 6 

ASI 

IP 3 

• 

*»./M404 

ASI 

Ip 4 


4.71«9 

ASI 

3?ft 


*.15584 

ASl 

3?# 

m 

l'*.l*14 

ASI 

38 7 

m 

2.7745 

ASI 

388 

• 

21.14* 

ASI 

38'J 

a» 

14.911 

ASI 

338 


* . *0484 

ASI 

331 

• 

2.71 IP 

ASI 


PKU.lt Cl ION 


• 

**•11141 

IN 

201-4 

m 

1 . J45H 

In 

2U1-4 


1 .Ml 45 

In 

21*1-5 

m 

1 .*644 

In 

7ul-6 


M.'M«e>* 

IN 

202-1 

m 

*.(•2408 

IN 

202-2 


*. 1 * 12.16 

IN 

?(*2-3 


M. 627/4 

IN 

202-4 

m 

P. 17662 

IN 

202-5 


M.7141M 

IN 

2u2-6 

m 


IN 

2U4-I 


4.15452 

IN 

203-2 


M. 642*5 

IN 

203-4 


M. 675*4 

IN 

203-4 

m 

8,26958 

IN 

204-5 


1.1217 

IN 

704-6 


8.16941 

In 

301-1 


*>••11127 

IN 

31*1-2 


8.542*4 

In 

401-4 


8.646**4 

In 

401-4 


8. 49774 

In 

4cl-5 


**.74444 

In 

301-6 


8.14447 

881 

1-C-l 


1.6447 

851 

l-C-2 


4.8974 

"SI 

l-C-4 


4.6668 

881 

l-C-4 


12.274 

8SI 

l-C-5 


0.9696 

6SI 

l-C-6 


4.7727 

8. SI 

l-C-7 


4.8449 

851 

l-C-8 


K.9464 

"SI 

l-C-9 


18.946 

851 

l-C-14 


18.376 

"Si 

1-C-l 1 


1*>.46*» 

881 

l-C-12 


18.781 

881 

l-C-14 


6.2934 

881 

1 -C- 1 4 


4.5474 

881 

1 -C- 1 9 


6.7684 

8SI 

l-C-16 


4.8196 

"Si 

1-C-l 2 


8.8424 

8 8 1 

l-C-16 


14.56ft 

8 S I 

l-C-16 


18.894 

8$I 

1 -C-2* 


6.3216 

851 

l-C-2 1 


4.8964 

8 SI 

l-C-2* 


1.7676 

861 

l-C-24 


4.68466 

861 

1 -C-24 


4.7163 

"51 

l-C-25 


8.15582 

881 

l-C-26 


14.614 

8 S I 

l-C-27 


2.7745 

8 81 

l-C-26 


*1.142 

8SJ 

l-C-26 


14.511 

8 S I 

l-C-40 


8.84464 

8 S I 

l-C-41 

- 

2.7119 

"SI 

l-C-32 


1 (3S-099W 




COMMENT 


A-10 


CHAf* 


MAI A 


AL4tth 

PRuJt-CI IOn 


>\ys 

• 

1 '1.37 4 

■ 51 

* 

12.574 

■ SI 

i-C-44 

i.v 

m 

11.344 

■ 51 

• 

11 .644 

■ SI 

1*044 

.M4 

m 

;.4»n4 

■ SI 

aa 

7.9443 

■ M 

1-043 


m 

0.65.34 

■ Si 

m 

6.6o53 

KM 

1-O4o 

S*\ 

m 

8.4*7/ 

■ Si 

m 

8.?*?6 

<«oI 

»— C— 4/ 

.Sh'J 

•* 

7.796S 

■ SI 

m 

7.?9*a 

■ SI 

1-048 

1 M 



■ SI 


2.9494 

KM 

1-049 

M>A 

• 

<1.48*19 

■ SI 

• 

8,46423 

■ SI 

1-04*) 

•1*J* 

• 

4 . 2*73 

■ SI 

m 

3.7*76 

■ SI 

1-041 



;.22/« 

■ SI 

m 

7.7278 

■ SI 

1-042 

.\*7 

OB 

13.044 

■ SI 

m 

15.944 

■ SI 

1-044 

■1HH 

• 

14.494 

■ SI 

m 

13.494 

■ SI 

1-044 

MQ 

•B 

14. *34 

■si 

m 

14.053 

■ SI 

1-043 

Mt. 

«B 

11.37* 

■ SI 

m 

11.578 

■ SI 

1-046 

17 | 

• 

2.68*4 

■ SI 

m 

2.8*34 

■ SI 

1 -C-4/ 

M? 


3.4427 

■ SI 

m 

5.8427 

■ SI 

1-048 

1/.1 

■1 

3. 47«*4 

■ SI 

m 

9.4794 

■ SI 

1-049 

.17 * 

m 

4.14*1 

■ si 

m 

8.14*1 

■SI 

1 -C-5* 

1 /* 

m 

14./I12 

■ SI 

m 

14.7*2 

■ SI 

1-031 


m 

14. /S/ 

■ Si 

m 

14.737 

■SI 

1 -032 

1/7 

m 

?..296 

■ Si 

m 

28.296 

■ SI 

1-034 

.1/H 

m 

!«.<»« 

■ SI 

m 

14.232 

■ SI 

1-034 

'/•# 

m 

4./* 24 

■ Si 

m 

4.7*24 

■ SI 

1-053 

.^R* 

m 

0.2323 

■ SI 

m 

8.2423 

■ SI 

1-036 

'M 


4.4797 

■ St 


4.4792 

■ SI 

1-037 



* . 9 S 7 j a 

■ SI 


0.93214 

■ SI 

l-C-5o 


m 

9.14AM 

■ SI 

m 

6.1448 

■ SI 

1-039 

)*A 

m 

a. *4V4 

■ SI 

m 

5.0495 

■SI 

% 

0 

1 

u 

1 

.%*•> 


6. 2*. 4 3 

■ SI 

m 

8.2*44 

■ si 

1-061 

im- 

w 

9 . ja«7 

■ Si 

m 

6. 6388 

■ SI 

1 -062 

.1*7 

«■ 

v . 4 1 96»i 

■ SI 

m 

*.41967 

■ si 

1 -064 


• 

2.26)4 

■ SI 

m 

2.76*4 

■SI 

1 —064 

,\Ho 


0.41/7 

■ SI 

m 

6.3177 

■ SI 

1-063 


* 

V. 06 I* 

■ St 

m 

9.6ol* 

■ si 

1-066 

•**1 

• 

2» 4 .««i* 

■ SI 

m 

20,896 

■ SI 

1-067 

% mr 

• 

1*.1*1 

■ SI 

m 

18.1*1 

■ SI 

1-06* 

40.t 

• 

1«.294 

■ SI 

m 

14.294 

■51 

1-069 


m 

12.799 

■ SI 

m 

12.799 

■SI 

1-07* 

.\Of» 

m 

0. <433 

■ si 

m 

6.0455 

■ si 

1-07 1 


m 

4,«»i9a 

■ SI 

m 

4.8183 

■ SI 

1-072 

• lo 7 

m 

lo. 4*4 

■si 

m 

16.4*4 

■ SI 

7-04 

.V>n 

m 

14.744 

■ SI 

m 

14,7.4 

■ SI 

7-C-4 

Mi W 

m 

a./o*>i 

■ SI 

m 

3.7661 

■ SI 

2-C-7 


m 

7.47/7 

■ 51 

m 

7.4777 

■ SI 

7-08 



.•*.A7.U: 

■ si 


3.372V 

■ SI 

7-09 



l.*W3 

■ SI 


1.8123 

■ SI 

7-01* 

4MA 


*.ai iat> 

■ SI 


*.31135 

■SI 

7-013 

< 1 1 % 4 


2.4177 

■ Si 


2.812/ 

■SI 

2-016 

4^ S 

m 

4.1948 

■ S*i 

m 

3,1646 

■ SI 

2-019 

* 

• 

14.4*4 

■ SI 

- 

14.3*4 

■SI 

2-02* 

«P7 

• 

7.9928 

■ SI 

m 

7.9928 

■ si 

2-C-21 

4r*» 

• 

19.94V 

■ SI 

m 

19.949 

■ SI 

2-C-22 


1 13S-1 OOW 


A-ll 


Cmam 

UAI A 

AL.AHM 

PH 0 J 1 Cl ION 

4|'<1 

2.4268 

AS I 

2.2269 AS 1 

41 io 

*•.94177 

AS 1 

•*. 94177 ASI 

All 

9 . 4*17 

AS I 

9.4416 461 


SHt AH 

2.7346 ASI 
1A0 

2 . 40*4 ASA 


COMMENT 


MIN 

2 .H 90 M 

S 161 

4.4V9M 


SI 2-073-1 
SI 2-073-2 
61 2-073-3 

MAX 

6.4273 481 

SI63 

6.0864 481 


41 ? 

• 

0 . 31 V 3 

ASI 

m 

6..11 V 3 

KSI 

2 -C -74 

413 

«• 

3 . 9 M **2 

ASI 

m 

3 . 51 M 2 

MSI 

2-074 

414 

- 

*.00187 

ASI 

m 

0.00108 

ASI 

2 -C -74 


&HtA« 



MIN 


MAX 



?.«743 ASI 

• 

7 . 3 tt 07 

ASI 

3.2400 ASI 


tAU 


% 

S 1 C 1 


8163 

• 

A. k -2229 ASI 

m 

7.3686 

ASI 

3,2441 ASI 


m 

3.4815 

KSI 

• 

3.4619 

ASI 

3-07 

4J#> 

m 

l**./ 3 *' 

KSX 

m 

14 . 72 V 

ASI 

3 -C -0 

41 / 

m 

7 ,«i 7 i’M 

usi 

m 

7 , 0 / Vo 

ASI 

3 -C-V 

A 1 h 

m 

n.*i/ 

*5 X 

m 

11.017 

ASI 

3-013 

4 r* 

m 

9 . 4??3 

kSX 

m 

9.4223 

ASI 

4 - 0 / 

4 ?l 

m 

6 . 3 h?V 

K$i 

m 

0 . 362 */ 

ASI 

4-00 

4?1 


4 . 47 /V 

KSi 


4.0776 

ASI 

4-00 



2 . >il «>6 

KSI 


2 .ol 6 f 

AST 

4-014 

4 ?J 

m 

0 . 2343 V 

KSI 

m 

fa. 2333 V 

ASI 

1 - 0-1 

4? 4 

m 

A . 21 106 

9451 

m 

0 . 2116 b 

ASI 

1 - 0-2 

IPS 

m 

4.26483 

K$ l 

m 

0 . 264 ijJ 

ASI 

1 - 0-3 

4?n 

• 

*, 27 >' 9 I 

KSI 

m 

0.27491 

ASI 

1 - 0-4 

4p; 

«• 

A . 93«’6? 

KSI 

m 

H.936!*l 

ASI 

1 -u -8 


• 

A,6«H 19 

KSI 

m 

0 , 6 * 1.11 9 

ASI 

1-0-6 

4?U 

•» 

*.w | 103 

KSI 

m 

fa .61163 

ASI 

l-U-7 

4.1. * 

«• 

kJ.f*3?03 

KSI 

m 

0.632 w 3 

ASI 

1-0-0 

4 .M 

•• 

tl.ftd /ov 

KSI 

m 

«. 94^*0 

A S 1 

l-U-9 

1*P 

• 

0 . 0 1 *• 4 1 

K$| 

m 

0.61642 

AS! 

1-0-10 


m 

*• , 96669 

KSI 

m 

0 . 9 o 669 

ASI 

1-0-11 

4.\4 

m 

0.92V79 

KSI 

m 

0.92V/6 

ASI 

1-0-12 

4.1*1 

m 

1 .69/0 

KSI 


1 . 69/0 

ASI 

1 - 0-13 

43^ 

m 

1 . 974 H 

KSI 

m 

1 . 6/40 

ASI 

1 - 0-14 

13/ 

m 

1.2717 

KSI 

m 

1 . 2/17 

ASI 

1-0- 1 9 

43h 

m 

1 , Jhi>6 

KSI 

m 

1.3666 

ASI 

1-0-16 

4 30 


1.9310 

KSI 


1.9olo 

ASI 

1-0-1/ 

4 4 t 


1 . 3 V 41 

KSI 


1 . 3 ** 4 l 

ASI 

1 -U- 1 0 

44 1 


1 . 40*J 

KSI 


1.4302 

ASI 

1-D-1V 

44? 


1 . 41 /A 

KSi 


1.4177 

ASI 

1-0-21 

4 4.1 

- 

1 . 9 AVU 

KSI 

m 

1 . 90 /v 

ASI 

1-0-21 

444 

m 

1 . 667 b 

* S A 

- 

1 . 0 V 79 

ASI 

1-0-22 

44* 

• 

2 . 4*96 

KSI 

m 

2 . 409 ** 

ASI 

1 - 0-29 

44M 

m 

2 • ? 4 0 3 

KSI 

m 

2.2461 

ASI 

1 - 0-24 

44/ 


2.4V-7 

KSI 


2 . 4 W/ 

ASI 

2-0-/ 

44* 


1.1819 

KSI 


1.1919 

KSI 

2-0-0 

440 

m 

1 . 4*25 

KSi 

m 

1.0029 

ASI 

2 - 0-29 

4 S 4 

m 

1 .0609 

KSX 

m 

1 . 064 V 

ASI 

2-0-2O 

4»1 


1 . 4 M 60 

KSI 


1 . 4 V 0 V 

ASI 

2 - 0-27 

4SP 


1.4269 

KSX 


1.0269 

ASI 

2 - 0-20 


im-ioiw 


CHAM 


1*4 1 A 


ALAN* 


PMj.ucr iun 


CUHhtNT 









KM 



*$ A 


2.4«</l 

451 

2-0-29 



2.7127 

KSA 


2.7120 

451 

2-l»-S8 

*5* 

- 

2..**M 7 

K»A 

• 


4-M 

9-0-31 



?• 34 63 

KSi 

• 

2. 303 

«M 

2-0-32 



2. >*76 

KSf 

• 

2,nr>7- 

AM 

3-U-7 

**>h 

- 

1 

kSI 

• 

1 ,h64* 

451 

3-0-8 

4 JVu 


1 . 3i,t-h 

*$A 


1. 39-46 

4SI 

1/2-6-1 

4f*.' 


1 . >MI 3 

*$A 


1 .3 U 63 

4M 

1/9-H-9 

Kfc 1 

• 

» . 13:*5** 

KSI 

* 

M . 1 39**B 

4SI 

1 72-6-3 

KP? 

• 

O.wHlM 

KSI 

• 

6.06161 

4 Si 

172-6-4 

4*.% 

m 


ASi 

* 

H.4*lv)*>7 

4 S I 

172-6-5 

Ah4 

- 

»).3“ 449 

*SI 

• 

0.3/469 

4 SI 

172-0-6 

KP«> 


8.09231 

A S I 


0.C19932 

4 51 

1 72-6-7 

*KP 


8.81497 

KSA 


8,613*7 

451 

172-6-6 

4# ; 


0.34070 

KSI 


8.34476 

4SI 

1 72-6-0 

4PM 


8.41492 

KSI 


8.41492 

451 

1/2-6-18 

4PC* 

• 

6. 3243* 

KSI 

• 

8. 324. >9 

4SI 

1/2-6-11 

47,. 

- 

8./Oi 46 

KSI 

- 

M. 99245 

4 S 1 

1/2-6-12 

*7 1 

• 

8. 19684 

KM 

• 

8. 123*4 

451 

1/2-H-13 

17/ 

• 

/. 15*b7 

K S A 

• 

6.1316.7 

4 5 1 

1/2-6-14 

* 


1 . I Pt^H 

K S 1 


1.12m 

451 

1/9-6-13 

4// 


1 . 4.V>3 

K$ ( 


1 .1*333 

KM 

1 /2-6-le 

4/P 

• 

1 .34/8 

KS A 

• 

1 . 3 0 7 ■ 1 

4 S 1 

1/2-6-1/ 

4/,. 

• 

t • 

KSA 

• 

1.8934 

4SI 

1/2-6-16 

*1/ / 

- 

*.33244 

kSI 

m 

8.33947 

451 

1/2-6-19 

4/H 



KSI 


8,24464 

651 

1/2-6-26 

*7<> 

• 

53.960 

U"/ H 

m 

53.933 

U"/ H 

T 6 1 -1) 

IHm 


23. l*»l 

0"/" 


as. 1V| 

U"/" 

V H 1—93 

I 


42.*// 

U"/ W 


42.6/7 

U" / " 

T - 1 - 3 1 

4H^ 

• 

35. ^4 

u"/” 

m 

33.564 

U"/" 

TK1-4J 

KM * 


1)7 ,4W|' 

u"/ M 


37.409 

U"7" 

TK2-T 

1P4 


26.466 

l( H/H 


26.434 

0"/" 

Th2-2 

4 H f* 


6.2454 

l*"/" 


8.94^6 

U"7" 

1*2-3 

4 P f» 


4. . »H5 

U"/" 


00.3t>4 

U"7" 

T*2-4 

4®/ 

- 

27.436 

L' * / * 

m 

27.436 

U"7" 

T 93- 1 

4 pr. 


64.992 

UV" 


64.992 

U»7" 

Tk3-2 

4HO 


125.49 

!•••✓•• 


123.49 

U"/" 

1*3-3 

4M« 

- 

3./3MJ 

U"/" 

m 

3.7356 

U"/" 

Th3-A 
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Figure A 6 Cap & Diagonal Failure Bay Ml 
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Figure A 3 Cap Failure 


Figure A 7 Cap Buckling 




WBS 1.2.2 Fabrication Facility Design 


SFDS 


This effort la complete with the exception of final updating of drawings which 
may he required as a result of modifications made during debugging and test opera- 
tions presently underway. A status listing of all drawings associated with the 
fabrication of SFDS is shown in Table 2-1. 

1.3*1 Detail Parts Fabrication 

All detail parts for the SFDS have been fabricated. 

1.3*2 Assembly 

All subsystems have been assembled and installed on the SFDS. All limit 
switches and electrical wiring has been installed with the exception of the slot 
detector which is presently being mounted in the guide blocks. 

The fully assembled systep is shown in Figures 2-1* 2-2 and 2-3 which identify 
all of the key components and subsystems. The rolling mill and servo drive install- 
ed in the SFDS frame cure shown in Figures 2-U and 2-5. The vertical and diagonal 
brace storage magazines are shown in Figure 2-6. The carriage mechanism used to 
transport the brace members from the magazine to the cap is shown in Figure 2-7. 

The weld/clamp mechanisms used to hold the brace to the cap and actuate the weld 
electrodes are shown in Figures 2-8 and 2-9. One of the three cap cutoff mechanisms 
mounted to the forward bulkhead is shown in Figure 2-10. 

l.U.l Fabrication Facility Test 

Subsystem debugging was performed off site prior to integration of the sub- 
system into the final assembly to minimize potential problems with full system 
integration and debugging. The vertical and diagonal weld/clamp assemblies were 
setup on an off-site test bed to check clamp up. electrode activation and weld cycle 
functions Figure 2-11. The brace magazine assemblies were similarly tested. Figure 
2-12. to check brace dispenser functions and required brace spacing in magazine. 

The software packages for automatic sequencing of the subsystems were checked with 
each subsystem after wiring and installation of limit switches. The rolling mills 
for cap forming were checked earlier in the program at the vendor prior to shipment 
to Grumman. 

Eight thousand feet of material was slit and roll formed to fabricate vertical 
and diagonal braces Figure 2-13 for use in the initial functional tests. A similar 
amount of material has been cut and coiled for fabrication of beam cap members. 
Figure 2-14. 

The full system was operated to test interfacing of subsystems, alignment and 
software functional capability. Several single-bay truss sections Figure 2-15 and a 
two-bay section Figure 2-l6 were automatically fabricated by the equipment. As a 
result of these initial tests minor modifications are being made to correct problems 
incurred. The principal problem areas to date have been seme waviness on the return 
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flange of the cap member and intermittent velds. Both of these problems appear to 
be a result of improper alignment of the copper guide blocks to the rolling mills 
and veld/clamp mechanisms. The blocks are being modified and realigned prior to 
continued full-system operation* ~ 
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NC 

-2095 
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NC 
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DESCRIPTION 

General Configuration 
Vertical & Diagonal Canisters 
Yoder Roller Base Plate 
Yoder Roller Sub- assy 
Yoder Roller Sub-assy 
Bulkh'd 1,2*3 Flame Cut Temp 
Bulkh'd No. 1 Weldment Assy 
Slot Detector Bracket 
Bulkh'd No. 2 Weldment Assy 
Bulkh'd No. 3 Weldment Assy 
Int Struct Mtg Brackets 
Int Weld Block Supports 
Int Weld Block Supports 
Struct Sub-assy & Alignment 
Struct Sub-assy & Alignment 
Yoder Roller-Box Beam Sub-assy 
Box Beam to Bulkh'd No. 1, No. 2 
Mtg Brkts 

Box Beam to Bulkh'd No. 1, No. 2 
Mtg Brkts 

Box Beam to Bulkh'd No. 1, No. 2 
Mtg Brkts 

Int Weld Block Support 

Int Weld Block Support 

Int Structure Weldment 

Int Structure Weldment 

Int Structure Weldment 

Int Structure Weldment 

Base Frame Weldment 

Bulkh'd to Base Mtg Bracket 

Cut-off Mechanism Assy 

Box Beam Weldment 

Box Beam Weldment 

Yoder Mill Installation Bracket 

Raw Mat'l Spool Assy 

Raw Mat'l Spool Details 

Scissor Mechanism Details 

Scissor Mechanism Details 

Scissor Mechanism Details 

Scissor Mechanism Details 

Weld Block Assy 

Weld Block Assy 

Scissor Details 

Scissor Details 

Weld Block Details 

Scissor Details 

Weld Block Assy 
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DRAWING NO. 

SHT. NO. 

REV. 

DESCRIPTION 

RDMUU7-2096 

2 

NC 

Weld Block Assy 

-2096 

3 

NC 

Weld Block Assy 

-2097 

1 

A 

Canister Brkt Details 

-2097 

2 

A 

Canister Helix Detail 

-2097 

3 

NC 

Canister Dummy Brace 

-2098 

1 

NC 

Canister Bracket Details 

-2099 

1 

A 

Canister Strap & Pivot Pets 

-2099 

2 

A 

Canister Hinge Mtg Brkt 

-2099 

3 

NC 

Canister Mtg Bracket 

-2100 

1 

NC 

Canister Sub-assy 

-2102 

1 

NC 

Carriage Assy 

-2102 

2 

A 

Carriage Details 

-2102 

3 

NC 

Carriage Details 

-2102 

4 

NC 

Carriage Details 

-2102 

5 

NC 

Carriage Details 

-2103 

1 

NC 

Clamp Assy - Aft Diag Brace 

-2103 

2 

NC 

Clamp Assy - Aft Diag Brace 

-2104 

1 

NC 

Clamp Assy - Pud Diag Brace 

-2104 

2 

NC 

Clamp Assy - Fvd Diag Brace 

-2107 

1 

A 

Cut-off Mech Upper Sub-assy 

-2108 

1 

NC 

Cut-off Mech Middle Sub-assy 

-2109 

1 

A 

Cut-off Mech Lover Sub-assy 

-2111 

1 

NC 

Facility Requirements 

-2112 

1 

NC 

Yoder Drive Sub-assy 

-2115 

1 

2-28-78 

Drawing Tree 

-2116 

1 

NC 

Int Support Brkt Weld Block 

-2116 

2 

NC 

Int Support Brkt Weld Block 

-2117 

1 

NC 

Installation Template 

-2118 

1 

NC 

Installation Template 

-2119 

1 

NC 

Geometry Sheet 

-2120 

1 

NC 

Int Weld Block Inst Temp 

-2121 

1 

A 

Cut-off Mech Upper Details 

-2121 

2 

A 

Cut-off Mech Upper Details 

-2122 

1 

NC 

Out-off Mech Middle Details 

-2123 

1 

A 

Cut-off Mech Lover Details 

-2123 

2 

A 

Cut-off Mech Lover Details 

-2125 

1 

A 

Canister Drive Details 

-2126 

1 

NC 

Canister Drive Details 

-2127 

1 

A 

Canister Drive Assy 

-2129 

1 

A 

Canister End Cap Assy 

-2129 

2 

A 

Canister End Cap Assy 

-2130 

1 

NC 

Canister Latch Details Mtg Brkt 

-2130 

2 

NC 

Canister Strap at Latch End 

-2130 

3 

NC 

Canister Mtg Brkt Det 

-2131 

1 

NC 

Diagonal Support Structure 

-2132 

1 

NC 

Feed Spool Details 

-2133 

1 

NC 

Feed Spool Details 
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NC 

-2136 

1 

NC 

-2137 

1 

NC 
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NC 
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NC 
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NC 
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NC 
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NC 

-2011 


NC 
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NC 

-2013 


NC 

-2014 


NC 

-2015 


NC 

-2016 


NC 

-2017 


NC 
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NC 
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NC 

-2020 


NC 

-2200 


NC 


DESCRIPTION 

Feed Spool Details 

Feed Spool Assy 

Transformer Mtg Plates 

Yoder Drive Bushing 

Mat'l Hoist 

Brace Spacer 

Assy Diagram 

System Cabling 

Interface Rack Utilization 

Control Panel Configuration 

Control System Functional Diagram 

Lamp Drivers & Switch Duffers 

Processor Rack Layout 

Material Position Registers 

Voltage Controlled Oscillator & Linear 

Ramp Gn 

Fifo Buffer & Control 

Isolators & Line Drivers 

Slot Sense Detectors 

Limit Switch Wiring 

Motor Control Relay Junct Box Assy 

Motor Control Relay Junct Box Details 

"typical Motor, Solenoid Control Circuits 

115VAC Power Supply Control 

Motor Power Supplies 

Final Assy 
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VERTICAL MAGAZINE 


ROLLING MILL 


PT AGONAL WELD MECHANISMS 
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Figure 2 2 SFDS Assembly - View Forward 
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WELD CONTROLLER 


LECTRIAL CONTROLS CABINET 




COMPUTER CONTROLS RACK 
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Figure 2-3 SFDS Assembly — View AFT 
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VERT 1C AI. BRACK MAGAZINE 


HELIX DISPENSER DRIVE 


DIAGONAL BRACE MAGAZINE 


Figura 2 6 Bf act Stonge Maga/tnet 


BRACE GRIPPERS [ RETRACTED) 


F igur« 2 7 Brae* Trantoort Machamwn 
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Figure 2 10 Weid/Clamp Mechanism Test Bed 
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Figure 2 11 Cap Cutoff Mechanism 
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Figure 2 16 Machine Fabricated Two Bay Beam 
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